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OPHEHTAD,HOHHOE nOBE^EHHE HKCOja.OBOrO KJIEHJA 
HYALOMMA ASIATICUM B YCJIOBHflX nyCTbIHH 


C. A* JleoHOBOT 


Ha OCHOBaHHH nOBeAeHHeCKHX OHLITOB, 3JieKTpOHHO-MHKpOCKOnHBeCKHX HCCJieflOBaHHH H 
aHajiH3a jiHTepaTyp bi no $H3HOJiorHH opraHOB 3peHHH KJiemen H. asiaticum , aBTopoM npeflJia- 
raeTCH h o6ocHOBHBaeTcn MexaHH3M hx opneHTan.HH b ecTecTBeHHtix ycJioBnax, c$opMnpoBaB- 
niHHCH b pe3yjiBTaTe cnoppejinpoBaHHoro pa3BHTna onTnaecKon cncTeMti rJia3 n noBefleHHH 
KJiemen. 

IIpo6jieMLi, cBH3aHHLie c opueHTaipieH KpoBococymnx ajieHHCTOHornx b ecTe- 
CTBeHHLix ycJiOBHHX, iiomhmo hhcto TeopeTnaecKoro HMeiOT h 6ojitmoe npnKJia^Hoe 
3Haaemie, Tan nan oahhm h 3 acneKTOB opneHTaipm HBjiaeTca cnoco6 oTLicKaHHH 
kpobococom noTempiajibHoro npoKopMHTejia. BbiacHemie MexaHH3MOB opneHTaipm, 
TaKHM o6pa30M, no3BOjiaeT pa3pa6aTHBaTb oimiMajiBHLie MeTO^Bi 3ain,HTBi ot 
K pOBOCOCOB. Hapn^y C M0p$0(f)H3H0JI0rHHeCKHMH 0 C 06 eHH 0 CTHMH, OnpeAeJIHK)IIl,HMH 
ciioco6hoctii A^HHoro hoibothoto k opneHTaiJ^HH b cpe^e (ycTponcTBO h pa6oTa 
opraHOB ayBCTB), ero opneHTai^noHHLie MexaHH3Mbi BRjuoaaiOT Taioae Bbipa6oTaH- 
hlih b xo^e 3 bojiioi],hh KOMnjieKC noBe^eHaecKHx peaKU,HH. IIoaTOMy u,ejiecoo6pa3Ho 
paccMaTpnBaTb Mop$o(|)H3HOJiorHHecKHe, SKoaornaecKne n STOJiornaecKHe acneKTH 
opneHTai],HH b coBOKyimocTH. K co>KajieHHio, opneHTai^noHHOMy noBe^emno kpobo- 
cocymnx KJiemefi, b nacTHocra BbiacHemiio MexaHH3MOB opneHTau,HH, b HacToam,ee 
BpeMH y^ejiHeTCH He^ocTaToaHoe BHHMamie, aTO o6bacHaeTca cymecTByiomeii pas- 
oSmeHHOCTbio Meatfly Mop(|)0(|)H3HOJiorHaecKHMH n 3TOJiornaecKHMH nccjieAOBa- 
HHaMH, He no3BOJiaiOH],eH npoaHajiH3npoBaTb ^aHHbie Ha6jiiOAeHHH h noBefteHae- 
CKHX OnbITOB C ftOCTaTOHHOH nOJIHOTOH. 

Kjieni, Hyalomma asiaticum P. Sch. et E. Schl., THnnaHbiH o6nTaTejib nycTbiHi 
CpeAHen A3 hh, xapaKTepn3yeTca aKTHBHo-noABnambiM o6pa30M hoi3hh Ha CTa^HM 
HMaro h aBjiaeTca MaccoBbiMnapa3HTOM cKOTa b yKa3aHHOM pernoHe. Pa^y ctopoh 
ero noBeAeHHa nocBanjeH h,hkji pa6oT (KynpeccoBa n #p., 1977; IIjiexaHOB h #p.^ 
1977; PoMaHeHKo, 1977, 1979), b kotopbix 6bijia ycTaHOBjieHa BeAynjaa pojib 3pe- 
Hna b opneHTaijHH 3Toro KJiem,a. BMecTe c TeM b Mop^ojiornaecKHx paSoTax, KacaB- 
rnnxca tohkoto CTpoeHna opraHOB 3peHna KJieiH,eH, b tom ancjie Hyalomma (Phil¬ 
lis, Cromroy, 1977; JleoHOBna, 1979), 6bijia noKa3aHa Kpaimaa npnMHTHBHocTb 
CTpoeHna rjia3, hto He no3BOJiajio npn3HaBaTb 3a hhmh cKOJibKo-HnSy^b bbicokhx 
(J yHKpnoHajibHLix napaMeTpoB. 

C pejibio o6bacHeHHa yKa3aHHoro npoTHBopeana h BbiacHeHHa MexaHH3MOB 
opneHTapnn KJiem,eH aBTopoM 6 biji nocTaBjieH pa# noBeAeHaecKnx ontiTOB, a CTpoe- 
Hne rjia3 npoaHajiH3npoBaHO c no3HH,HH napaMeTpoB hx onTHaecKoii cncTeMbi, 
Pe3yjibTaTbi stoto Hccae^OBaHHa c 0£H0BpeMeHHbiM yaeTOM nojiyaeHHbix paHee 
^pyrnMH aBTopaMH ^aHHbix n cocTaBHjin co^ep>KaHHe HacToameii CTaTbn. 

MATEPHAJI H METO^HKA 

ToHKoe BHyTpeHHee CTpoeHne opraHOB 3peHna H. asiaticum MeTO^aMH 3Jien- 
TpoHHoii MHKpocKonnH 6bijio npoBe^eHo HaMH paHee (JleoHOBna, 1979, «ATJiac 3Jien- 
TpoHHo-MHKpocKonHaecKoii aHaTOMHH HKco^OBbix Kjiem,eH», 1979). IIoBeAeHaecKMe 
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ontiTLi H Ha6jiK)AeHHH npoBOAHjin B anpejie—Mae 1980 h 1982 rr. b nycTtme 
KapanyM, b 6 jih 3 h PeneTeKCKoro 3anoBe3HHKa. JKnBbie caMpti h caMKH KJieipefi 
OTJiaBjiHBajincb b npHpo^e Henocpe^CTBeHHo nepe3 3KcnepnMeHTaMH. Bcero 6 lijio 
Hcnojib30BaHo HecKOJibKo coTeH KJieipefi, npn npnMepHo paBHOM cooTHomeHHH 
caMpoB h caMOK (TOHHoe hhcjio KJieipefi b OT^ejitHLix ontiTax yKa3aHo HH>Ke). KpoMe 
HaSjuo^eHHH, aBTop npoBo^HJi KHHocT>eMKy Ha aepHo-6eJiyio njieHKy KHHOKaMepofi 
«JIaAa», c nocjie,o,yioiH;HM aHajiH30M H3o6pa>KeHHH Ha MOHTa>KHOM CTOJinne. Ohlitli 
npoBOAHJiHCb b BenepHne h yTpeHHne aacbi, npn TeMnepaType noaBbi b npe,a;ejiax 
20 — 35 °C. ToHHoe BpeMH npoBe^eHna Kanmoro onbrra (30 MHHyTti) $HKcnpoBa- 
jiocb, oAHOBpeMeHHo 3anncbiBajiH TeMnepaTypy B033yxa, noaBbi, HanpaBjieHne 
BeTpa h HanpaBjieHne Ha cojmpe OTHocHTejibHo KJieipa h MnmeHH. 

OcHOBy noBeaeHaecKHx onbiTOB cocTaBHJi MeTOA H3yaeHna TpaeKTopnfi ^BH>KeHHH 
KJieipefi npn MacKnpoBKe OT^ejibHbix opraHOB ayBCTB, c nocJieAyiomefi CTaTHCTnae- 

CKOfi o6pa6oTKOH ftaHHHX, HTO n03B0JIHJI0 HaM no- 
jiyaHTb cpeftHecTaTHCTHHecKHe TpaeKTopnn 3BH}Ke- 
hhh KJieipefi k npHBjieKaioipeMy o6i>eKTy nocjie Tex 
hjih HHbix onepapnfi Ha# KJiempM. 

G peJIbK) TOaHOfi $HKCaiI,HH TpaeKTOpHH AbH>Ke- 
hhh KJiemefi onbiTHbifi yaacTOK pa3MeaaJicn MeJiKHMH 
npe^MeTaMH (aacTHMH crnraeK) Ha KBa^paTbi 10x10 
hjih 20x20 cm, h npn 6ere KJieipa ero TpaeKTopna 
no B03M02KH0CTH TOHHO HaHOCHJiaCb Ha COOTBeTCTBy- 
k)ih,hm o6pa30M pa3JiHHOBaHHyio SyMary. Bbuio 06- 
Hapy>neHo, hto MeTO^naecKH Hanfiojiee y3o6HbiM 
HBjiaeTca npnBjieaeHne KJiemefi k aejiOBeny c pac- 
CTOHHHa B 2 M (npH 3TOM H3 140 nOOHepe^HO Bbl- 
nyipeHHbix KJieipefi Bee npHnuin k aejioBeKy). 

Ilpn nocjieAyiomefi CTaTHCTnaecKofi o6pa6oTKe 
Ha H3O0pa>KeHHH Ka>KAOfi TpaeKTOpHH $HKCHpOBaJIH 
cjieAyiomHe napaMeTpbi (pnc. 1). 

1. KoopAHHaTbi Kaamofi tohkh noBopoTa (b cjiy- 
aae, ecjin KJiem, ABnrajica He npaMOJiHHefiHo) Ha- 
jieBO ml { h HanpaBo mr. , t. e. paccToaHne no nep- 
neH^HKyjiapy ot npaMofi, coeAHHaioipefi ToaKy 
Bbinycaa T c peHTpoM MHineHH M 30 ToaKH noBO- 
poTa HajieBo al. h HanpaBo dr n a TaK>Ke paccToaHna 

Pnc. 1. napaMeTpbi TpaeKTOpHH opneHTHpoBaHHoro RBWWie- 
hhh KJiema, HcnojibaoBaHHbie npn CTaTHCTHaecKofi o6pa6oTKe. 

OOljHCHeHHH CM. B TCKCTe. 

ot nepneHAHKyjiapoB, onyipeHHbix Ha npaMyio TM, H3 Kaa^^ofi ToaKH noBopoTa 
ji;o ToaKH M (cooTBeTCTBeHHo Sml. h Smr. (pnc. 1). 

2. ^jiHHy 0Tpe3K0B nyTH, npoimeHHoro KJieipoM nocjie Ka>K3oro noBopoTa 
HajieBo Sl t h HanpaBo Sr.. 

PaccToaHne TM , paBHoe 200 cm, 6 hjio pa33ejieHo Ha 4 OTpe3Ka no 50 cm 
(pnc. 1, 1 —4), h b npe^ejiax Kanmoro H3 OTpe3KOB paccanTbiBaJin cpe^Hee hhcjio 
noBopoTOB m r h cyMMapHbie nyra, npoxoAHBiHHeca nocjie noBopoTOB HanpaBo 

(25H.=5r'l 1 +£Vl 2 + . . . +5V1J, 25V2, 25V3, 25V4, h HajieBo (2571 = 

= 5Z1 1 +5Z1 2 + . . . +5Z1J, 25/2, 25/3, 25/4. Tohkh noBopoTOB HanpaBo 

HaHocHjm Ha KoopAHHaTHyio 6yMary (b KaamoM cjiyaae cyMMnpoBajin He MeHee 
10 — 15 TpaeKTopnfi) h npoBOAHjm cpe^Hioio jihhhio, Ha KOTopofi c HanSojibmefi 
BepoHTHocTbio coBepiuajiHCb noBopoTbi HanpaBo. To >Ke ^ejiajin ajih noBopoTOB 
HajieBo. 3aTeM Me>K3y AByMH cpe^HHMH jihhhhmh npoBO^HjiH TpaeKTopnio 3BH>neHHH 
c yaeTOM ancjia noBopoTOB m cp Ha Ka>K30M H3 OTpe3KOB ( 1 — 4) jihhhh TM (pnc. 1), 
a TaK>ne c yaeTOM cyMMapHoro nyTH, npofiAeHHoro Ha ^aHHOM yaacTKe nocjie noBO- 
Potob HajieBo h HanpaBo. IIojiyaeHHbie TaKHM o6pa30M cpeAHecTaTHCTnaecKne 
TpaeKTopnn 3BH>KeHHH KJieipefi cpaBHHBajin Menmy co6ofi no KpnTepnio X 2 . 
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Bbijih npoBeAeHH pacaeTBi cpeftHHx TpaeKTopnn ^jih cjie,o;yiom,Hx rpynn KJiemen. 

1. Kohtpojil. BLiSpaHo 20 TpaeKTopnn ^bhh^ghhh pa3HLix oco6en, nojiyaeHHBix 
b pa3JiHHaioii],HXCH no TeMnepaType, BpeMemi, HanpaBJieHHio BeTpa n HanpaBJieHHio 
Ha cojmije ycjiOBnnx. KpoMe Toro, paccanTaHo 10 TpaeKTopnn npn nocjieflOBaTejiB- 
hlix BLinycnax oflHoro KJienja H3 oahoh tohkh. 

2. Kjienpi c yjjajieHHBiMn opraHaMH Tajuiepa (aMnyTnpoBaHHLiMn Tap 3 aJiLHLiMH 
njieHHKaMH nepeAHnx hot) — 10 TpaeKTopnn, 8 KJienjen. 

3. Kjienpi c 3aKpameHHLiMn TJia3aMn. 3aKpamnBaHne npoBO^njin aepHBiM jiaKOM 
noA SnHOKyjinpoM, nocjie aero MeTHjin KJiem,en Kpacnon b 3aBncnM0CTH ot toto, 
kbkoh rjia3 6 biji 3aKpameH. 

a) Kjiem,n c 3aKpameHHLiM jieBHM rjia30M (16 oco6en, paccanTaHo 15 TpaeKTO- 
pnn). 

6) Kjiem,n c 3aKpameHHLiM npaBLiM rjia30M (28 oco6en, pacaeT no 15 TpaeKTO- 
Phhm). 

b) Kjiemn c 3aKpameHHBiM JieBHM n npaBLiM rjia30M. B btom cjiyaae 6ecnopa- 
Aohhlih xapaKTep nepeMenjeHna KJiem,en He no3BOJinji HaM blihhcjihtl cpe/pnoio 
TpaeKTopnio. To >Ke KacaeTcn rpynnBi c 3aKpameHHBiMn TJia3aMn n yjjajieHHBiMH 
opraHaMH Tajuiepa (n3yaeH0 cooTBeTCTBeHHo 24 n 12 oco6en). 

4. Kjienjn c 3aKpameHHBiM npaBBiM rjia30M n y,n;aJieHHBiMH opraHaMH Tajuiepa 
(12 KJiemen, paccanTaHo 15 TpaeKTopnn). 

, 3,0 Harnero nccjieftOBaHna Sbijio ycTaHOBJieHo, hto KJienpi ^jih AHCTaHTHon opneH- 
Tan,HH ncnoJiB3yiOT rjia3a, y^ajieHne >Ke oSoHHTejiBHBix opraHOB Tajuiepa He bjihhjio 
H a no^xoji; KJienja k npoKopMHTejuo c paccTOHHnn b MeTpBi (IIjiexaHOB n jsjp., 1977). 
Kjiem, HannHaji ijejieHanpaBJieHHo ABnraTBca k juoSoMy npe^MeTy, KOHTpacTHo 
BBi,n;ejiHBHieMycH Ha $OHe nycTBmn, BHe 3aBncnM0CTH ot npnpo^Bi 3Toro npeftMeTa, 
ecjin yrjioBBie pa3MepBi oS^eKTa npeBBimajin 10°. Ilpn yrjioBBix pa3Mepax CBBirne 
20° Sojibihhhctbo KJienjen b onBiTax npnxoAHjio k TaKOMy npe^MeTy (PoMaHeHKo, 
1977). Kjiem, jjBnrajica k ijejin 3nr3aroo6pa3Ho, nocjieflHne 50 cm npn ^BH^eHnn 
k aejiOBeny 6e?KaJi no npaMon (IIjiexaHOB h ,n;p., 1977). IIo MHeHnio yna3aHHBix 
aBTopoB, KJiein,n cnocoSHBi Sbijih TaKH^e opneHTnpoBaTBCH no Cojmijy n oSjiaAajiH 
«KpaTKOBpeMeHHon naMHTBK)». Be3rjia3Bie KJienpi Tepnjin cnocoSHocTB k opneHTH- 
pOBaHHOMy ^BHH^eHHIO. 

OneBH^Ho, hto ji;jia BBmcHeHHH MexaHH3Ma opneHTan;HH npnBe^eHHBix BBirne 
^eHOMeHOJiornnecKnx ^aHHBix HejjocTaToaHo, hto h 3acTaBHjio Hac nocTaBHTB 
onBiTBi c MacKnpoBKon He tojibko o6ohx, ho h o^Horo H3 rjia3, a TaK>Ke npoBecra 
pacaeT TpaeKTopnn flBHjKeHna KJiem,en. 

CnOCOBBI BErA KJIEIH.EM 

Ha6juo,n;eHHa n aHajin3 KHHOMaTepnajiOB no3BOJinjin ycTaHOBHTB, hto b npnpofl- 
hbix ycjiOBnnx KJienjn HcnojiB3yiOT no KpanHen Mepe 2 pa3HBix cnoco6a 6era, 
ycjiOBHo Ha3BaHHBix HaMn «noncKOBBin 6er» h «6er b yKpBiTne». Ilpn noncKOBOM 
Sere KJiein, nepeMenjaeTca rjiaBHBiM o6pa30M Ha Tpex napax hot, noAHHB nepeflmoio 
napy BBepx —b ctopohbi, npn otom HaKJioHHH Tejio Bnepefl TaK, hto yroji Me>K,n;y 
noBepxHocTBio cy6cTpaTa n njiocKocTBio Tejia cocTaBJineT npnMepHO 10—15°. 
3aKpaiHHBaHne rjia3 hjih y^aJieHne opraHOB Tajuiepa He BJinaeT Ha npnmjHn Sera. 
Ilpn «6ere b yKpBiTne» KJieia; ^BnjKeTca Ha Bcex Horax, Tejio jj;ep>KHT ropn30HTaJiBHo, 
«pBicKaHHH», KaK npn noncKOBOM Sere, He coBepmaeT. Oh He cnoco6eH oTBJieKaTBca 
Ha CTHMyjiHH,Hio, a npn «noncKOBOM 6ere» MmoBeHHo pearnpyeT Ha H3MeHeHne nojio- 
H^eHHH npnBJieKaiomero o6T>eKTa c paccTOHHnn b 2 m n MeHee. Ilpn jjjiHTeJiBHOM 
npecjieftOBaHHH oS^eKTa, a HHor^a no HencHBiM npnamiaM, noncKOBBin 6er Mo>KeT 
CMeHHTBCH «6eTOM B yKpBITHe». IIoCJieAHHH B npnpOftHBIX yCJIOBHHX o6bihho 3aKaH- 
HHBaeTCH TeM, hto KJiein,, HaTKHyBHiHCB Ha npenHTCTBne, 3aMnpaeT, hjih npaaeTca 
b KopHax KycTapHHKOB. Mo>kho npeAnojioH^HTB, hto «6er b yKpBiTne» BBi3BiBaeTca 
noaBJieHneM Kaunx-JinSo HeSjiaronpnaTHBix ycjiOBnn 3H,n;o- hjih 3K3oreHHoro 
xapaKTepa, He no3BOJiaiOHi,HX HHHi^nnpoBaTB «noHCKOBBin 6er». 
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TPAEKTOPHH KJIEin;Eft nPH IIOHCKOBOM EErE 

ycpeji;HeHHaH TpaeKTopna jjBHjKemiH kohtpojibhlix KJiemeii k nejiOBeKy nona- 
3aHa Ha pnc. 2, a. IIojiojKeHHe cojmija, HanpaBjieHne BeTpa h KOJieSaHHH TeMne- 
paTypti b AHana30He 20—35°, KaK noKa3ajin pacneTbi, He bjihhjio Ha xapaKTep 
TpaeKTopnn. CpaBHeHne no KpnTepnio X 2 noKa3ajio, hto cpeAHHH TpaeKTopnn 
jjBHjKemiH KJiem,eH c yAajieHHbiMH opraHaMH TajiJiepa He pa3jmnajiacb ot Bbirne- 



a 6 

Phc. 2. CpeflHecTaTHCTH^ecKHe TpaeKTopnn opneHTnpoBaHHoro flBHJKeHHH KJiemen k nejioBeKy 
C paCCTOHHHH 2 M B KOHTpOJie (a) H C 3aKpameHHLIM npaBbIM TJia30M ( 6 ). 

06o3Ha^eHHH, nan Ha pnc, 1 , 

a — 7 i= 10 , £Srl = 34.9±4.0; ESZ1 = 34.0+2.9; m cp l=2.9±0.3 
SSr2 = 23.4±8.3; ESZ2=24.2±8.5; m C n2=2.4±0.4 
ESr3=21.6±7.6; ESZ3 = 34.6+12.2; m cp 3 = 3.9±1.3 
ESr4 = 24.0±8.2; ESZ4=22.6±7.9; m cp 4 = l.l±0.4. 

PaccTOHHue npaMoro 6era 48.6+5.4, cyMMapHbiii nyTb S 0 =227±3 
&—n = 15, ESrl = 63.4+6.0; ESH = 18.1+1.8; m cp l = 5.8±0.6 
ESr2 = 47.2±3.5; ESZ2=27.4±5.5; m cp 2 = 5.5±0.6 
ESr3 = 19.7+2.9; ESZ3 = 38.8±4.3; m cp 3 = 4.8±0.5 
ESr4 = 18.6±2.7; ESZ4 = 46.1+4.0; m cp 4 = 3.9±1.9 

BSaKCHMajibHoe OTKJiOHeHne ayrn 50.3+3.3 Ha paCCTOHHHH ot 06 'beKTa 93.3+5.8 CyMMapHbiii nyTb S 0 =281±6. 

npHBeji;eHHOH c AOCTOBepHocTbio 95 %. To >Ke Kacajiocb h cpejnHeii TpaeKTopnn ji;bh- 
H^eHHH KJienja npn Bbinycnax, nocjieAOBaTejibHo npon3BOji;HBHiHxcH jjpyr 3a jjpyroM 
M3 TOH >Ke TOHKH. 

KjienjH c 3aKpameHHbiMH rjia3aMH nocjie Bbinycna Hammajm jjBnraTbcn, nacTO 
pe3KO MeHHH HanpaBjieHne ABHjKemiH, coBepman nojinbie noBopoTbi. Ilpn 3 tom ohh 
o6Hapy>KHBajm HenoBena Jinnib cjiynaimo, npH6jiH3HBHmcb k HeMy BnjiOTHyio 
(cm. Ta6jmu,y). 
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HeKOToptie xapaKTepiicTHKii abhjkghhh Kjiemen 
npn noncKOBOM 6 ere k HejioBeny c paccTOHHHH b 2 m 


CocTOHHne KJiemeti 
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JleBtiH rjia3 3aKpameH 

16 

9 

56.3 

23 

1.4 ±1.2 

4 

17 

19 

83 

IIpaBBiH rjia3 3 aKpameH 

28 

17 

60.7 

51 

1.8+1.1 

43 

85 

8 

15 

06a rjia3a 3aKpameHti 

24 

3 

12.5 

55 

2.3+1.4 

26 

47 

29 

53 


CpeAHHH TpaeKTopnn ABHJKeHHH KJiemeii, y kotoplix 3aKpameH tojibko oahh 
rjia3, npeACTaBjieHa (Ha npnMepe npaBoro rjia3a) Ha pnc. 2, 6 . CpaBHemie no Kpn- 
Tepnio X 2 noKa3aJio, hto cpeAHnn TpaeKTopnn ^bhjkohhh Kjiemen 6e3 jieBoro rjia3a 
He OTjmnaeTCH AocTOBepHo ot npHBefleHHon, npeACTaBjiHH co6oh nan 6 bi 3epKajibHoe 
OTpa>KeHne nocJieAHen (npornS Ayrn HanpaBJieH HaJieBO, b cTopoHy OTcyTCTByiomer© 
rjia3a, a He HanpaBo OTHocnTejibHO tohkh BbinycKa, Kan Ha pnc. 2, 6). YAajieHne 
opraHOB TajiJiepa He hobjihhjio Ha xapaKTep cpeAHeii TpaeKTopnn. Kjiem,H, jmrneH- 
Hbie o^Horo H3 rjia3, HHorAa coBepmaJin nojiHbie oSopoTBi, npeHMymecTBeHHo b cto- 
poHy 3aKpameHHoro rjia3a (cm. Ta6jiHH,y). 

TJIA3A H. ASIATICUM KAK OOTHHECKAH CHCTEMA 

IlapHbie rjia3Hbie jihh3bi opraHOB 3peHHH KJiemen pacnojiaraiOTCH Ha hahocom© 
no 6onaM cnnHHoro mHTKa, paccTOHHne Me?KAy hhmh cociaBJineT 1.7—2 mm hjih 
6oJiee, b 3aBHCHMOCTH ot pa3MepoB Tejia KOHKpeTHoii oco6h. JInH3a npeACTaBjineT 
co6oh noHTH npaBHJibHyio nojiyc<J)epy, npo3panHyio ajih bhahmoto CBeTa, hto xo- 
pomo bhaho Ha tojictbix cpe3ax HeoKpameHHOH He^HKcnpoBaHHon KyTHKyjibi. 
CipoeHne KyTHKyjiH b paiioHe jihh3bi y hkcoaobbix Kjiemen OTjmnaeTcn HajiHnneM 
MejiKHX ynopHAoneHHbix njiOTHO ynaKOBaHHbix KaHajibpeB (Phillis, Cromroy, 1977). 
IIoA jihh30h pacnojio>KeHa rpynna CBeTonyBCTBHTejibHBix KJieTOK, 3aHHMaiOHi,aH 
miomaAn, MeHbmyio AnaMeTpa JiHH3bi, npnMepHo b ee cepeAHHe. PHCTOJiorHHecKoe 
CTpoeHHe rjia3 noApo6HO onncaHo b pa6oTe JleoHOBnna (1979). CymecTBeHHBiM ajih 
noHHMaHHH paSoTbi rjia3a HBJineTCH to, hto paSAHTBi Bcex $OTopen,enTopHbix KJie- 
tok pa3Mem,aiOTCH b o6m,eH oSjiacra, h cjieAOBaTejibHo, jik>6oh jiyn CBeTa, nporneA- 
hihh nepe3 jiHH3y, AOJmeH B036y>KAaTB Bee hjih 6ojibhihhctbo 3pHTejibHbix KJieTOK 
rjia3a. Hhbimh cjiOBaMH, Tanon rjia3 cnoco6eH pa3jmnaTB tojibko ypoBeHB ocBemeH- 
hocth. H b caMOM AGJie, 9JieKTpo$H3HOJiorHnecKoe HccJieAOBaHne rjia3 xnajiOMMM 
noKa3ajio, hto ohh pearnpyiOT tojibko Ha yMeHbineHHe hjih yBejinnemie moiahocth 
CBeTOBoro noTOKa, npnneM nojinpHOCTb cyMMapHOH 3JieKTpopeTHHorpaMMBi npn 
3 tom pa3JiHHHa (IIjiexaHOB h aP -7 1977). 

TojiHi,HHa nojiyc^epHnecKOH rjia3HOH jihh3bi xnajiOMMbi cpaBHHMa c paAnycoM 
ee kphbh3hh (JleoHOBHH, 1979). ^jih jihh3 TaKoro rana xapaKTepHa npe3BbinaHHO 
CHJibHan c^epnnecKan a6eppan,Hn: jiynn CBeTa, nonaAaioiAHe Ha noAo6Hyio jiHH3y 
BHe rjiaBHOH onTHnecKon och (t. e. npnMOH, npoxoAnmen nepe3 ijeHTpBi kphbh3hm 
Hapy>KHOH h BHyTpeHHen noBepxHocTeii jihh3bi) 3a cneT npejiOMjieHHH chjibho ot- 
kjiohhiotch h nepe3 jiHH3y npaKTHnecKH He npoxoAHT. BecbMa Beponrao, hto rpynna 
CBeTonyBCTBHTejibHbix KJieTOK rjia3a, pacnojiaraioiAancn noA HHHmeH njiocKOCTbio 
jiHH3bi b ee cepeAHHe, HaxoAHTcn hmchho b onTHnecKOM ijeHTpe jihh3bi. 

IIpoBeAeHHbie c noMombio pacTpoBoro MHKpocKona H3MepeHHH noKa3ajin, hto 
njiocKOCTb jiHH3bi pacnojiaraeTCH TaK, hto yroji HaKJioHa Me>KAy Hen h njiocKOCTbio, 
napajuiejibHOH AopcoBeHTpajiBHon (ropH30HTaJiBHon) njiocKOCTH Tejia, cocTaBJineT 
30° (yroji a Ha pnc. 3), a Me?KAy njiocKOCTbio jihh3bi h carHTTajiBHOH njiocKOCTbio — 
20° (yroji (3 Ha pnc. 3). Hhbimh cjiOBaMH, rjiaBHan onTHnecKan ocb Ka>KAOH jihh3M 
«cmotpht» Ha 20° b CTopoHy h Ha 30° BBepx, ecjiH paccMaTpHBaTb KJiema CTpore 
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cnepe^n (pnc. 3). YaHTbiBaa oco6eHHOCTH CTpoeHHH jihh3bi, mojkho c 6ojibinon Aoaen 
BepoHTHocTH npeAnoaoaoiTb, hto onTHMaabHaa BHAHMocTb oSecneanBaeTca annib 
Tor^a, Kor^a ayan nona^aiOT Ha anH3y c HanpaBJieHHa raaBHOH onTHaecKOH och 
nan He6oabinoro TeaecHoro yraa B0aH3H Hee, cocTaBaaioiH;ero He 6oaee 5—10°. 



Phc. 3. PacnoaojKemie raaBHoii onTnaecKon och (ao) raa3Hon jiHH3bi ( zji ) othochtcjilho Aopco- 

BeHTpaabHoii (dri) h carrHTTajibHOH ( cn ) naocKocTen h npo^oabHon och Teaa (no) KJiem;a. 

MEXAHH3M 3PHTEJIbHOH OPHEHTAU,HH 

«06Hapya^eHHe» aaeipoM o6i>eKTa paBHocnabHO TOMy, hto naAemie ocBeipeHHocTH 
H3 TeaecHoro yraa co ctopohh o6T>eKTa AOCTaToaHo rjih . Toro, aToSbi Bbi3BaTb 
OTBeT 3pHTeabHbix KaeTOK raa3a. O^HaKo a^ih nocaeAyiomero opneHTHpoBaHHoro 
ABHa^eHHa b CTopoHy KOHTpacTHoro npe^MeTa Aoaa^eH cynjecTBOBaTb MexaHH3M, 
coaeTaioHi;HH onpeAeaeHHyio riocaeAOBaTeabHOCTb noBeABHaecKHX aKTOB Kaeipa 
c pa6oTOH ero 3pHTeabHoro annapaTa. 

AHaan3 TpaeKTOpHH ABH>neHHa KaeipeH c yaeTOM pacnoao>KeHHH onTHaecKnx 
ocen raa3 h npHHH,Hna hx pa6oTbi no3BoaaeT HaM npeAJioaoiTb caeAyiornyio MOAeab. 

IIpeAnoaoH^HM, aTO hohckobhh 6er Kaeipa peryanpyeTCH AByMH cnrHaabHHMH 
$aKTopaMH: 1) naAeHne ocBeipeHHOCTH, perHCTpnpyeMoe raa30M, cayaoiT cnrHaaoM 
k ABH>KeHHK) Kaein,a BnepeA; 2) yBeanaeHne ypoBHH ocBeipeHHOCTH, perncTpnpye- 
Moe raa30M, cayaaiT cnrHaaoM k noBopoTy, npoH3BOAHMOMy b CTopoHy raa3a, 
paHee aAanTHpoBaimoro k 3aTeMHeHHio. OcHOBaHneM k TaKOMy npeAnoao>KeHHio 
cay>KHT pa3HbiH xapaKTep aaearpooTBeTa na yBeanaeHHe h yMeHbmeHHe ocBeipeH- 
hocth (IlaexaHOB h AP-, 1977). 

3aMeTHM, aTO Ha pobhoh noBepxHOCTH Kaeiipi o6Hapy>KHBaiOT KOHTpacTHbiH 
npeAMeT, ecan ero yraoBbie pa3Mepbi npeBbimaiOT 10° no BepTHKaan, a npn pa3- 
Mepax ot 20° h 6oaee ocHOBHaa aacTb KaeipeH npnxoAHT k TaKOMy o6T>eKTy (PoMa- 
HeHKo, 1977). TaaBHaa oiiTHaecKaa ocb Kaa^AOH anH3bi, oAHano, HanaoHeHa k Aop- 
coBeHTpaabHOH naocKocTH Teaa Kaeipa noA yraoM 30° (pnc. 3). Ho ecan yaecTb, 
aTO npn noncKOBOM 6ere Teao Kaeiu;a HanaoHeHO BnepeA boa yraoM b 10 — 15°, 
to noayaHM onTHMaabHbin yraoBon pa3Mep no BepTHKaan nopaAKa 15—20°, a mhhh- 
MaabHO AOCTynHbiH — He MeHee 10° (pnc. 4). 9to AOCTaToaHo tohho coBnaAaeT 
c noBeAeHaecKHMH abhhbimh, npHHHMaa bo Brnmamie HeKOTopyio npn6aH3HTeab- 
hoctb onpeAeaemia yraa HanaoHa Teaa Kaeipa npn hohckobom 6ere. 
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IIoHBJieHHe KOHTpacTHoro npe^MeTa b nojie 3peHHH o^Horo H3 rjia3, corjiacHO 
HaniHM npeACTaBJieHHHM, BH30BeT ftBHH^emie KJiem;a BnepeA. B cnjiy Toro, hto 
oimraecKHe ocn rjia3 HanpaBJieHLi noA yrjiOM 20° k npo,o;ojibHOH och TeJia b ropn- 
30HTajibH0H njiocKocTH, npnMoe ji;BH>KeHHe > KJiem;a c OTHOCHTejibHO Sojibhihx pac- 
ctohhhh Ha oS'beKT HeB03M0>KH01 oh Bcer,n;a 6yn;eT Bbmy>Kji;eH ^BHraTbcn no a He- 
KOTopbiM yrjiOM (HanpnMep, b Harnnx onbiTax, npnHHMan «HiHpnHy» nenoBeKa 
3a 40 cm, 3tot yroji Ha paccTOHHHH 2 m 6yn;eT HaxojjHTbCH, KaK noKa3ajm pacneTbi, 
b npeAenax ot 10 j\o 30°). Ilocjie nepeMemeHHH BnepeA ypoBeHb 0 CBem;eHH 0 CTH 
b paHee 3aTeMHeHHOM rjia3y noBHCHTC h — o6i>eKT «Bbina,o;eT» H3 nojm 3peHHH. 




Pnc. 4. riojiOH^eHHe rjiaBHOH onTanecKOH och no BepTHKajin npn ropH30HTajn>HOM nojio>KeHHH 

Kjiem,a (a) n npn noncKOBOM 6ere (6). 

A — yroji HaKJiOHa Tejia KJiema, 7 — yroji onTHMajibHoft bhahmocth b6jih3h rjiaBHoft och. 

06o3HaHeHHH, nan Ha pnc. 3. 

OTBeT rjia3a Ha yBeJinneHne ocBemeHHOCTH c HanpaBJiemiH rjiaBHOH onTHnecKon 
och Bbi30BeT noBopoT KJiema b CTopoHy paHee 3aTeMHeHHoro rjia3a, hto cHOBa 
npHBeAGT k 3aTeMHeHHio 3Toro me hjih Apyroro rjia3a, h 3acTaBHT KJiema ^BHraTbcn 
BnepeA, nocjie nero bch KapTHHa noBTopnTCH. Ha pnc. 5 noKa3aHO ^BH>KeHHe KJie- 
m;eH, cooTBeTCTByiom;ee onncaHHbiM npe^CTaBJieHHHM, npn ocBememm—3aTeMHeHHH 
rjia3 c HanpaBJieHHH onTHnecKHX ocefi nonepeMeHHo (cnjiomHan TpaeKTopnn) h 
OftHoro h Toro >ne rjia3a (npepbiBHCTaa TpaeKTopna). 

Ilpn npn6jiH>KeHHH KJiema k ijejin yrjiOBbie pa3Mepbi nocjieAHen OTHOCHTejibHO 
Ka>Kji;oro HOBoro MecTonojio>KeHHH KJiem;a B03pacTai0T. Kjiem,, tbkhm o6pa30M, 
SyneT npH6jin>KaTbCH k oS^eKTy no kphboh jihhhh c OTKJioHeHHHMH BjieBO-BnpaBO, 
KOTopbie 6y,nyT Bee MeHbHiHMH, h, HannHan c jpiCTaHipiH, Ha KOTopon paccTOHHne 
Memjsj onTHnecKHMH ochmh coBnaAeT c pa3MepoM oS^eKTa no ropH30HTajm, 6yAeT 
^BHraTbCH no npnMOH (pnc. 5). Ilpn 6ere k nejiOBeKy, npnHHMan ero nmpHHy 
3a 40 cm, no TaHreHcy yrjia MeH^y ochmh (40°) Haxo^HM, tito 3to paccTOHHne 
AOJI 2 KHO COCTaBJIHTb npHMepHo 50 cm. Hmchho 3TO H HaSjIIOJjaeTCH (cm. nOftnHCb 
k pnc. 2, a). Ilpn cpaBHemiH pnc. 5 h 2, a bhaho, hto xapaKTep TpaeKTopnH h pn,n; 
ee KOJiHnecTBeHHbix napaMeTpoB xoporno coBna^aiOT c paccnHTaHHbiMH b paMKax 
Hameii MOAejm. 

EcJIH HHTaKTHHH TJia3 HMeeTCH JIHHIb C OftHOH CTOpOHbl, Ha 6oJIbHIHX paCCTOH- 
hhhx ot ijejiH KJiem; nocjie noBopoTa b CTopoHy stoto rjia3a «noTepneT» o6i>eKT 
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Phc. 5. MexaHH3M 3pHTeJibH0H opneHTapHH KJienja 
Ha KOHTpacTHBiH npeAMeT. 

OBaji — ycjiOBHO KJiem, 3 aKpameHa cropoHa, c KOTopoii 
KOHTpacTHbiii npeAMeT HaxoAHTCH Ha rjiaBHOH onTHHecKoii 
och rjia 3 a hjih b TejiecHOM yrjiy b 6 jih 3 h Hee. Bmi 3 y 
cTpejiKH — naAeHne ocBemeHHOCTH Ha npe^MeTe, cnpaBa — 
TeopeTHHecKan TpaeKTopun. np — paccTOHHne npHMoro 
6 era. 

OcTaJibHbie o 6 o 3 HaqeHHH, KaK Ha puc. 1—4. OG-bHCHemiH 
b TeKCTe. 
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Phc. 6. MexaHH3M apnTejibHOH opneHTaijHH KJiema c 3aKpameHHLiM npaBbiM rjia30M (3anrrpHxo- 
BaHHaa nojiOBHHa OBajia) B^ajiH ot ijejm (a), b6jih3h Hee ( 6 ), h o6hi,hh bh,h TeopeTHHecKOH kph- 

BOH (( 8 ). 

OSosHaneHHH, KaK Ha pnc. 1—5. 06T>HCHeHHH b TeKCTe. 




H 3 BHjjy, npoH^H BecBMa Majioe paccTomrae (pnc. 6, a). Bo3mo>kho, npn btom 
3a HeSojiBinoH BpeMeHHon npoMe?KyTOK 3aTeMHemiH rjia3 He ycneBaeT ajjanTHpo- 
BaTBca, hto, BepoHTHo, h BBi3BiBaeT CMeHy HanpaBjieHHH noBopoTa. (rjia3a xna- 
jiommbi othochtch k MeflJieHHO aflanTHpyiomHMCH — IIjiexaHOB h ji;p., 1977). Ilocjie 
noBopoTa b CTopoHy 3aKpameHHoro rjia3a KJieni; AOJiJKeH npoxojjHTB nyTB Sojibhihh 
( pnc. 6, a), h 3a cueT 3Toro yxo^HTb b CTopoHy ot pejin. KoppeKrapya HanpaBJie- 
Hne no Mepe npn6jiH>KeHHa k oObeKTy, KJieni; AOjmeH nofloiiTH k HeMy no jjyre, 
npnneM Ha SjmnaieM k n;ejiH OTpe3Ke cooTHomeHne paccTOHHnn, npoxoflHMBix nocjie 
noBopoTa HaJieBo n HanpaBo jjojihoio noMeHHTBca Ha npoTHBonoJioHoioe (pnc. 6, 6). 
CaeflOBaTejiBHo, oSnpm bh,h TpaeKTopnn jjojmeH npnMepHO cooTBeTCTBOBaTB npn- 
BejneHHOMy Ha pnc. 6, e , hto h Ha6jnoji;aeTca (cm. pnc. 2, 6). 

B cjiyaae «nepeKoppeKTHpoBKH» — cjihhikom HHTeHCHBHoro noBopoTa, Kjiem, 
Mo>KeT npocKOHHTB onTHMaJiBHBiH yroji n npoAOJi>KaTB noBopaaHBaTB ji;o Tex nop, 
nona HHTaKTHBiH rjia3 bhobb He cpearnpyeT Ha 3aTeMHeHne, hto aojijkho npnBOflHTB 
k coBepmeHHio nojiHBix o6opotob, npnaeM, rjiaBHBiM o6pa30M, b CTopoHy OTcyT- 
CTByiomero rjia3a (cm. TaOjinpy). KoHTpojiBHBie Kjiemn o6opoTOB He coBepmaiOT 
(cm. TaSjmny). 

TaKHM o6pa30M, bh,u;ho, hto BBicKa3aHHBie npeji;nojio>KeHHa o pojrn ocBem;eHHH 
H 3aTeMHeHHH KaK CHTHaJIBHBIX $aKTOpOB, C yueTOM M0p(|)0(|)H3H0JI0rHHeCKHX 
ocoSeHHOCTen rjia3 h CTpoeHna hx onTHuecKnx cncieM, no3BOJiaiOT jjocTaTOUHO 
KOppeKTHO o6bHCHHTB MexaHH3M 3pHTeJIBHOH OpneHTai^HH KJiemeH C HCn0JIB30- 
BaHneM BecBMa HecoBepmeHHBix opraHOB 3peHna. 

npejyiaraeMaa Mo,o;ejiB MexaHH3Ma opneHTaipm xnajioMM OTpa>naeT, BepoaTHO, 
ynpomeHHBin cjiyuan opneHTaipm Ha pobhoh njiomaAKe. Ilpn cjio>khom MHKpo- 
pejiBe^e He HCKjnoaeHO, bo3mo>kho, h BKJnoaeHne peanipra opneHTaipm no cojimjy, 
noMoraionteH « 3 anoMHHaTB» HanpaBjieHne Ha o6BeKT (IIjiexaHOB h /up., 1977). 

OpneHTHpoBaHHoe flBHJKeHne Ha KOHTpacTHBin npejjMeT He HBjiaeTca, CTporo 
roBopa, peaKpnen noncKa npoKopMHTejia, xoTa h Mo>KeT bxojjhtb b ee cociaB. 
OHa HMeeT 6ojiee ninponoe npncnocoSHTejiBHoe 3HaaeHne nan o,u;Ha H3 aflanTaipra 
k oSnTaHHio b otkpbitbix apn^HBix OnoTonax. B onpefleJieHHH me npoKopMHTejia 
na HeSoJiBHinx paccToaHHax HecoMHeHHo yaacTByiOT h opraHBi oSohhhhh. 

3aMeTHM, HTO BBIHieOnHCaHHBIH MexaHH3M OpHeHTaiI,HH He yKJiaABIBaeTCH B KJiaC- 
cnaecKyio cxeMy TaKcncoB, r^e npejuiojiaraeTca BBipaBHHBaHne nojiojKemia Teaa 
OTHocHTeJiBHO HCToaHHKa pa3,o;pa}KeHHa, ocymecTBjiaeMoe pa3HBiMH nyTHMH (Fraen- 
kel, Gunn, 1940). Mojkho npeAnojioauiTB, uto oh pa3BHjica H3 peaKipin «HeraTHB- 
noro (|)OTOTaKCHca», Tan Kan no KOHeuHBiM pe3yjiBTaTaM cxo,n;eH c otoh peaKipien. 
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THE ORIENTATIONAL BEHAVIOUR OF THE TICK HYALOMMA ASIATICUM 

IN A DESERT 

S. A. Leonovich 
SUMMARY 

The orientational behaviour of the imago of ticks in natural conditions is based on the opti¬ 
mal using of relatively primitive eyes with the development of a specifical mechanism of orien¬ 
tation. A statistical study of tracks of ticks together with the analysis of the optical system 
and functional possibilities of the eyes have made it possible for the author to suggest a model 
of orientational mechanism based on different signal meanings of increasing and decreasing of 
light intensity registered by the eyes from the direction of their main optical axes. 



